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CLOVER GROWING ON THE LOESS AND TILL 
SOILS OF SOUTHERN IOWA.
H. STEVENSON E. B. WATSON*
Introduction
Clover commands a peculiar place in the agriculture of 
Iowa. It, above all others, is the legume that is used by 
stockmen for the production of cheap protein; that fits into a 
systematic rotation of crops perfectly; and that undoubtedly 
is the best legume to use in this state for increasing the ni­
trogen and humus content of the soil. All of these demands 
are met by red clover, trifolium pratense. But at the present 
time, from the standpoint of acreage and value, clover is dis­
tinctly a secondary crop. It should be more extensively 
grown throughout the state, and no doubt a larger acreage 
will result when the waning fertility of our soils makes evi­
dent the need of careful and systematic farming.
Alfalfa seems peculiarly adapted to the West, but it is 
not as yet sufficiently well suited to Iowa conditions to sup­
plant clover. Cowpeas and soy beans are valuable crops 
farther south where clover can not be grown, and they doubt­
less have their place as catch crops in this state.
• One of the serious drawbacks to the culture of clover is 
the uncertainty of securing a stand, especially during dry 
years or on soils that are low in humus content. In southern 
Iowa it is often very difficult to get a “catch” on the divides 
and steep hill sides, and the securing of an even stand in a 
rolling field is an exception rather than the rule.
According to the census of 1905 which gives the latest 
available figures for clover, the corn crop of Iowa was valued 
at $117,000,000, the oat crop at $34,000,000, the timothy hay 
crop at $21,000,000, and the clover hay crop at $1,320,000. To 
this can be added an indefinite amount of clover that is grown 
with timothy or other grasses. For every acre devoted ex­
clusively to clover, according to this report, there are 16 acres 
of timothy and 46 acres of corn. In Decatur county, where 
the field tests were made which are recorded in this bulletin, 
for every acre of clover 100 acres of timothy and 144 acres of 
corn are grown.
On the experiment field near Leon, Decatur county, 
clover was sown on a series of oat plots in the spring of 1905. 
Some of the plots were treated with stable manure and it was
• P°rtion the data in this bulletin was secured from investigations
carried on by Mr. Watson in connection with his work for the Degree of Master of 
Scientific Agriculture.
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noted during the season that the ones so treated had the best 
stand and much the best growth of clover. It was evident 
that the stable manure was beneficial to the legume. This 
suggested a study of the factors which influence the growth 
of clover on the principal types of soil in southern Iowa, and 
work along this line was taken up.
As the work developed it was divided into two portions; 
first, a study in the laboratory and greenhouse with samples 
of soil brought from the field; and, second, field investigations 
designed to check the results obtained in the laboratory and 
greenhouse and to discover new factors of interest to the far­
mers living on the types of soil under investigation.
LABORATORY WORK.
The laboratory work developed along technical lines, and 
consisted of an investigation of the action of manure on plant 
growth with special reference to clover. A few facts which 
were demonstrated are given in the following pages.
Clover was grown in one gallon pots filled with soil from 
the experiment field near Leon. Figure 1 shows the beneficial 
effect of manure.
F ig . i . E f f e c t  of  M a n u r e  on  t h e  G r o w t h  of  C l o v e r .
This photograph was taken February 16, 1906, 79 days 
after planting. No. 1 is the untreated pot. It will be noted
5
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that the clover made a very slow, stunted growth. No. 3 was 
treated with manure at the rate of 16 tons per acre. The 
growth of the clover on this pot is very satisfactory, showing 
that this treatment is a great help in getting clover started on 
this soil. Figure 2 shows these same pots on May 3d, 155 days 
after planting, with the manured pot still in advance of the un­
manured pot. This significant fact is to be noted; there is not 
the relative difference in the growth of the clover that there 
was at the earlier date. In other words, the clover on the un­
manured pot has partially caught up with the crop on the one
Fig. 2, E f f e c t  of M a n u r e  o n  t h e  G r o w t h  o f  C l o v e r .
which received treatment. The clover was harvested just after 
the second photograph was taken. Table 1 gives the yield 
from the treated and untreated pots.
Table 1.—Effect of Manure on the Growth of Clover.
Pot Treatment Weight Crop Grams No. of Plants
Averagè Weight 
Per Plant
1 None 8.8 13 .68
3 Manure 45.9 13 3.53
These weights show that the manured pot grew a crop, in 
a little over five months, five times more than the one which 
was unmanured.
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THE PROBLEM OF TH E A C ID ITY  OF TH E SOIL.
In older farming communities, especially where the soil 
was originally poor in carbonates, the soil often becomes acid, 
and lime is required to correct this acidity. Many of the Ex­
periment Stations in this country have tested the soils in this 
regard, and often with very striking results. Wheeler1 of the 
Rhode Island Station states:
“ Experiments with clover and lime, in connection with other 
manures, on an extended scale, have shown on our soil that lime will 
insure a good “catch” of clover and a more vigorous growth than can 
be produced by any of the various combinations of fertilizers without 
lime.”
This is only typical of the results in many other places. 
Lime is very beneficial on certain Ohio soils f  and Hopkins is 
now recommending the use of lime to correct acidity on some 
of the least productive soils of southern Illinois. 3
Naturally the question of the acidity of the southern Iowa 
soils was studied, and special emphasis was placed upon the 
effect which manure might have upon these soils if they were 
found to be acid.
The soil was tested in the laboratory for acidity but was 
always found to be slightly alkaline.
The clover plant was also used as an indicator in the fol­
lowing manner. Clover was grown in one gallon pots filled 
with the soil under investigation. Certain of the pots were
F ig. 3. E f f e c t  o f  L im e  o n  t h e  G r o w t h  o f  C l o v e r . 
(Pot 71, no treatment; pot 72, limed.)
1—  Sixth An. Report—  R. I.
2— —Ohio Ex. Sta. Bull. 159.
3— Illinois Ex. Sta. Bull. 99.
R. I Ag. Ex. Sta. (1893)— P 227.
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untreated and others had lime added at the rate of one ton per 
acre. By comparing the growth of the clover it could be de­
termined whether lime was of benefit or whether the soil was 
acid. This test was repeated several times. Figure 3 shows 
representative pots from the series tested for acidity.
Pot 71 received no treatment; pot 72 had lime added. 
The photograph was taken 68 days after planting. Table 2 
gives the data secured when the crop was harvested, 97 days 
after planting.
Table 2. Effect of Lime on the Growth of Clover.
-  - . — —---------- —-----— | ' Green Weight Weight Per Plant
Pot Treatment No. of Plants Grams Grams
71 None 13 17.15 1.31
72 Lime 14 17.45 1.24
The photograph and the table both show very plainly 
that lime is not beneficial to the growth of clover. The con- 
elusion is drawn from these data that the soil is not acid, and 
that applications of lime to the southern Iowa soils under in­
vestigation will not promote the growth of legumes.
FIELD INVESTIGATIONS.
Series of plots were laid out on the soil experiment field 
near Leon, Decatur county, for the purpose of studying prob­
lems relative to the germination and early growth of clover in 
the field. There are two principal soil types on this field, a 
loess and a till; there is also a zone where the two types are 
mixed. This combination within a limited area is not an un­
common occurrence in southern Iowa especially where the 
topography is rolling. The fact that different soil types were 
thus found in the same field afforded an excellent opportunity 
to test the growth of clover on the principal types of soil in 
the southern part of the state.
The loess is the prevailing type found on the uplands in 
southern Iowa.1 It is a fine, silt soil and was evidently laid 
down during the period subsequent to the Kansan glaciation, 
and previous to or possibly at the same time as the Iowan 
glaciation, through the combined agencies of wind and water. 
The loess originally covered all of this part of the state, but it 
has suffered erosion until now, in many places on the hillsides 
and points, the underlying Kansan till is exposed and is the soil 
in which the farmer grows his crops. This soil is a typical 
glacial till of great age as evidenced by the decay of the gran­
ites none of the boulders near the surface being sound enough
1. Bulletin 82— Iowa Exp. Sta.
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for building purposes. The color of this till is yellow, show­
ing partial oxidation of the iron. It is very fine in texture, 
and water percolates through it very slowly.
The field investigations were designed to test the effect 
of a nurse crop, of manure, of lime and of several fertilizing 
materials, and to a limited extent, the effect of the time of 
seeding on the “ catch” and growth of clover. The investi­
gations included a study of the effect of the different treat­
ments on the growth of clover. Plots, with the different treat­
ments, were laid out on both types of soil as far as this could 
be done. Alsike clover was also tested to a more limited 
extent.
The plots were originally laid out 1 by 8 rods, or one- 
twentieth of an acre each. For the investigations referred to 
above, the plots in series 400 and 500 were each divided into 
two plots 1 by 4 rods or one-fortieth of an acre in area. The 
west half of the original plot in each case is designated “ a” , 
and the east half “b.” Thus the plot which originally was 401 
is referred to herein as plots 401a and 401b. The 200 and 400 
series of plots were in corn the season of 1905 except plots 
213 and 214 which raised a small crop of weedy beans. The 
500 series of plots grew a small crop of weedy buckwheat in 
1905. ,
Table 3 gives complete data concerning these plots. In 
the table, O stands for no treatment, or check plot; L for lime; 
N for nitrogen; P for phosphorus; K for potassium, and M 
for manure. The term “ peas” refers to cowpeas which were 
sown as a catch crop in the corn. The lime was applied as 
finely ground limestone, at the rate of 1,000 pounds per acre; 
the phosphorus as steamed bone meal, 200 pounds per acre; 
and the nitrogen as dried blood, 800 pounds per acre. The 
manure was applied at the rate of eight tons per acre, and was 
mixed barnyard manure. The red clover was seeded at the 
rate of eight pounds per acre, the alsike six pounds per acre, 
and oats two bushels per acre.
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Table 3.—Treatment of Plots and Crop Yields from the 
Leon Experiment Field.
P L O T D ate C R O P
T R E A T M E N T
S O IL
C o n d i- ; 
tion  A u g . 
1 5 ,1 9 0 6
Crop
Y ie ld s
Seeded 19 0 5  | 19 0 6 Ju ly 11  ’ 0 7  Lbs
401 a 4‘25 C lo v e r O O L o es s 9 70
402 a « L L “ 8 60
403 a “ “ L N M “ xo 112
404 a « a L P P “ 7 137
4° S  a “ a L K K M ix e d 7 65
406 a « i< L N P P “ 7 119
4 °7  a “ << L N K K “ 7 62
408 a If L K P P K “ 6 117
409 a « a L N P K L N P K T ill 9 1 6 4
410 a i f li N P K N P K “ 10 i i 5
402 b 6-12 a L M L o es s 7 64
4°3 b 5-15 it L N M M ix e d IO 82
404 b 4-25 C lo v e r,  oats L P P “ 2 75
4°5 b ' If If  If L K K “ 2 22
406 b “ I l  If L N P P “ 2 30
407 b « I l  If L N K K T ill 2 19
408 b “ I l  If L P K P K M “ 3 148
409 b « I l  If L N P K L N P K “ 2 121
410 b « I l  If N P K N P K 2
502 a « A lfa lfa O O M ix e d 9 7
S°3 a « « O O “ 7 6
505 a 5-15 C lo v e r O M |  “ 7
506 a 4-25 “ O O 6
507 a i f O P M “ 8
508 a , 1« C lo ve r,  oats O O T i l l 2
509 a I l  If O M “ 2 89
510 a O O 2
502 b A lf a lf a O M M ix ed 8 30
5 0 3  b “ O M “ 8 25
SOS b 6 - 1 2 C l o v e r O M T i ll 2 89
5° 6 b 4-25 II O L “ 5 88
507 b “ O M “ 6 128
508 b “ “ O P “ 4 127
509 b « O M “ 5 XIO
510 b f f If O O “ 4
S u u A l s l k e O O M ix e d 7 39
S12 ii << O M i f 8 61
513 a A ls ik e ,  oats O O . “ I 13
514 i If 1 If O M : “ 3 73
5i5 i f «  « O O T i l l 0 2
5i6 u «  « O M “ 2 44
201 u C lo ve r,  oats O M L o e s s I
202 it a  a Peas O “ 2
203 i f “  « M M a 3
204 it If  If Peas, M M “  . 2
2 0 5 i f
I f  If «  p P .1 2
206 u If  If M P M P ' i f 2
207 If If If Peas, M P M P « 3
208 a If i f Peas, K O “ i
209 i f I f  i f M K . M K a 2
210 i f If If L P K P ff X
211 « If  II Peas, K P K P « I
212 (I If If M K P M K P « I
2x3 i f If  If O O i f i
214 a If If  If O M M 11 2
214 b i f f i  i f O L O I 10
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Some of the plots which were reserved for late sowing of 
clover and alfalfa were not seeded because the soil became so 
dry and hard in August that it was impossible to prepare a 
suitable seed bed. The crop on the 200 series was nearly a 
failure, as is shown by the notes taken the first season, and the 
plots were abandoned in 1907 and were put into other crops. 
Some of the plots also were so weedy that the crop in 1907 was 
not weighed as is shown by the blanks in the crop column. 
These factors considerably reduced the number of plots actual­
ly harvested.
Notes regarding the condition of the crop on each of the 
plots were taken August 15, 1906. The condition of the clover 
or other legume was given a rating, a perfect stand and 
growth being rated as 10. A rating of 7 or above was con­
sidered a satisfactory growth of clover. A rating of 3 or be­
low was called a failure. The clover was cut July 10, 1907, 
and weighed as soon as dry.
In discussing these data it must be remembered that they 
were obtained from investigations which were carried on only 
two seasons, and too sweeping generalizations must not be 
drawn from them. Undoubtedly, under different climatic 
conditions, the results would have been somewhat different. 
But the season of 1906 during which these plots were seeded, 
was not essentially different from the average season in 
southern Iowa. Therefore, practically the same results might 
be expected nearly every year. A study of the data given in 
Table 3 reveals a goodly number of interesting and valuable 
facts regarding the growing of clover in this section.
THE EFFECT OF A NURSE CROP ON CLOVER.
The most note-worthy fact shown by these data is the 
effect of the nurse crop on the “ catch” of clover.
The series of plots numbering from 401a to 410a were 
seeded with clover alone, but received different manurial treat­
ments. The stand and growth of clover on these plots were 
satisfactory. The untreated plot yielded 70 pounds or at the 
rate of 2,800 pounds of hay per acre the first crop, and the 
yield varied on the different treatments up to over three tons 
per acre. In contrast with them we have the 200 series upon 
which the clover was seeded with oats as a nurse crop. This 
is the usual manner of seeding in the southern portion of the 
state. On the 200 series, the clover was a complete failure; 
there was only 10 to 30 per cent of a stand and the land was 
used for other crops the following season.
The contrast is just as striking if we compare the sub­
divided plots of the 400 series. A number of these plots desig­
nated “b” were seeded with oats in addition to the clover, the
11
Stevenson and Watson: Clover growing on the loess and till soils of southern Iowa.
Published by Iowa State University Digital Repository, 1908
52
manurial treatments remaining the same. The data from 
these plots are more striking than those referred to in the 
preceding paragraph because the actual weights of the crops 
were obtained. The plots designated “ a” and “ b” in each case 
adjoined and for this reason the soil was uniform except that 
the latter plots were on lower ground and had a little of the 
underlying till mixed with the surface soil. It is not thought 
that there was sufficient variation in the soil to affect the re­
sults, except in the case of plots 404b and 405b. The lower 
ends of these plots were in a depression and practically the en­
tire crop was produced on this area. However, the crop on 
these plots was much lighter than on the adjoining plots 
which had no oats growing with the clover.
Table 4 shows the effect of a nurse crop of oats upon the 
yield of clover.
Table 4. Effect of a Nurse Crop on the Yield of Clover.
Clovér Alone
Plot
Clover with Oats
Plot Treat­
ment
wt.
Lbs.
j Yield Per 
Acre—Lbs.
Treat­
ment
Wt.
Tbs.
Yield Per 
Acre— I.bs.
405a K 65 2600 405b K r 22 880
407a K 62 2480 407b K 19 760
404a P 137 5480 404b P 75 3000
406a P 119 ! 4760 406b P ! 30 1200
We see from Table 4 that the clover when grown alone 
produced a yield from two to four times as great as when 
grown with oats as a nurse crop. The probable explanation 
for this difference in yield is that the oats robbed the clover of 
moisture. It was very dry during May and the first part of 
June and there was not sufficient moisture for both crops; 
hence, the stronger growing oats robbed the clover. The oats 
on none of the plots made a very heavy growth. They varied 
in yield from 7 bushels to 31.2 bushels per acre. A crop as 
light as this one could not injure the clover by shading. Other 
indications also pointed to the fact that the difference in the 
yield of the various plots was due to moisture conditions. 
For instance, the “ catch” was better in the small swales, or 
natural depressions, and in several furrows.
The results secured on these plots agree with those 
obtained in Michigan and reported in Bulletin 181- of that Sta­
tion. The investigators in Michigan found that clover seeded 
with wheat was an entire failure, though the wheat yielded 
at the rate of 42 bushels per acre; while on the plot seeded to 
clover alone a good stand was secured and a yield of 4067 
pounds of hay was obtained from the first crop.
THE EFFECT OF MANURE ON CLOVER.
Manure was decidedly beneficial to the growth of the
12
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Plot 1 Treat­ment Weight Yield per Lbs. Acre— Lbs. Plot I Treat­ment
Weight
Lbs.
401a None 70 2800 403a M 112408a P K 117 1 4680 408b PKM 148506b L 88 | 3520 507b M 128
53
clover as is shown by Table 5. The rate of application, eight 
tons per acre, is much lighter than the farmer usually applies 
to his land.
Table 5. Effect of Manure on the Growth of Clover.
Acre—Lbs.
4480
5920
5120
It will be noted from Table 5 that there is a substantial 
increase in the clover crop on every plot to which manure was 
applied.. In the case of Plot 408b the increase would certainly 
have been greater if oats had not been grown on the plot with 
the clover. However, the manure very nearly overbalanced 
the evil effects of the nurse crop and a very satisfactory yield 
was the result.
Figure 4 is a photograph of the crops from 401a, the 
check plot; 402a, the limed plot; and 403a, the manured plot. 
This picture shows that there was no gain from the use of 
lime, but that there was a decided gain from the use of manure.
THE EFFECT OF LIM E ON CLOVER.
.. Lime was applied to several of the plots, but in no case 
did it give an increase in yield. This checks the results found 
m the laboratory investigations and proves t£at the soil is not 
acid. Plot 402a, limed, yielded 60 pounds. The adjoining 
plot, 401a, untreated, yielded 70 pounds. See Figure 4.
THE EFFECT OF PHOSPHORUS AND POTASSIUM ON CLOVER.
The following table shows the effect of phosphorus and 
potassium on the yield of clover when these elements were 
applied separately and in combination.
Table 6. Effect of Phosphorus and Potassium on the 
Growth of Clover.
Plot
40 fa 
402a 
404a 
405a 
406a 
407a 
408a
Treatment Yield—Lbs. Yield—Per Acre
None 70 2800
Lime 60 2400
P 137 5480
K 65 2600
P 119 4750
K 62 2480
P K 117 4680
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It will be seen from Table 6 that the check plot, the limed 
plot and the two plots treated with potassium each gave prac­
tically the same yield, but that the three treated with phos­
phorus yielded nearly twice as much as the average of the 
other plots. These data show that these southern Iowa soils 
are deficient in the essential element phosphorus so far as the 
clover crop is concerned. However, these experiments, which 
cover a comparatively brief period of time, do not prove that 
phosphorus is a limiting factor in the production of the other 
common farm crops of the region. The Soils Section is now 
investigating the relation of the phosphorus content of south­
ern Iowa soils to crop production. This study is interesting 
because soil analyses and pot culture tests indicate that these 
soils are deficient in phosphorus or that this element is not 
available in quantities sufficient to meet the requirements of 
maximum crops.
THE EFFECT OF NITROGEN ON CLOVER.
The following data show the effect of nitrogen on the 
growth of clover. Plot 408a, treated with potassium and 
phosphorus, yielded 117 pounds; plot 409a, along side of it 
and to which nitrogen and lime were applied in addition 
to phosphorus and potassium, yielded 164 pounds, an increase 
of 1,800 pounds per acre. Other tests have shown that lime 
does not increase the yield of clover: therefore, this marked 
increase in the crop must be attributed to the nitrogen which 
was applied in the form of dried blood. It must be clear­
ly understood in this connection that farmers are not rec­
ommended to apply dried blood or any other high priced 
commercial carriers of nitrogen to their soil, for the purpose 
of securing a stand of clover. Nitrogen in these materials 
costs approximately 15 cents per pound. This element may 
be secured much cheaper in farm yard manure or by plowing 
under a crop of cowpeas. When manure is not available and 
the soil is so deficient in nitrogen and humus that clover fails 
wholly or in part to make a stand, a crop of cowpeas may be 
plowed under for green manure. Figure 5 shows the luxuriant 
growth of clover on plot 409a.
THE GROWTH OF CLOVER ON LOESS AND TILL SOILS.
It is interesting to note the difference in the growth of 
clover on' the two principal types of soil found on the exper­
iment field. These soils are typical of the southern part of 
the state. One is the fine grained upland soil, the loess; the 
other is the yellow clay found on the hillsides, the exposed 
portions of the underlying till. Table 7 gives the yield of 
clover grown without a nurse crop on these two types of soil.
15
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Fig. 5. P l o t  409a, T r e a t e d  w it h  L im e , N it r o g e n , P o t a s s iu m  a n d  P h o s p h o r u s . 
Yield, 6560 pounds of clover hay per acre.
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Table 7. The Effect of the Character of the Soil on the 
Yield of Clover.
LOESS SOIL TILL SOIL
Plot I Treat­ment Wt. Lbs
Yield per 
Acre— Lbs.
Plot Treat- 1,,.. T.Wt. Lbs.ment
Yield per 
Acre-Lbs
401a o 70 2800
402a L 60 2400 506b L 88 352D
403a M 112 4480 507b M 128 5120
509b M 110 4400
404a 1 P 137 5480 508b | P | 127 5080
Table 7 shows that there is very little difference in the 
production of clover on loess and till soils. This fact does not 
coincide with the opinions, held by the majority of farmers in 
southern Iowa. It is generally believed that it is exceedingly 
difficult to secure a stand of clover on the clay outcrops. It is 
worthy of note that in this trial the clay produced slightly the 
better growth of clover.
THE EFFECT OF THE TIM E OF SEEDING.
The data which have been presented thus far have related 
to clover sown on April 25th. This date was the general seed­
ing time of the farmers in Decatur county the spring the 
clover plots were sown. In addition to this general investiga­
tion, a few plots were seeded at a later date in order to de­
termine the effect of late seeding upon the stand and growth of 
clover. Table 8 gives the data relative to the effect of the date 
of seeding on the yield of clover.
Table 8. The Effect of the Time of Seeding on the Yield 
of Clover.
Plot Treatment Date Seeded Soil Yield—Lbs
Yield per Acre— 
Lbs.
403a M Apr. 25 Loess 112 4480
403b M May 15 Mixed 82 3280
402b M June 12 Loess 64 2560
505b M Tune 12 ’ T il l 89 3560
The above table shows that the plot seeded April, 25th 
yielded the heaviest crop, and that the plot seeded May 15th 
and the two plots seeded June 12th each produced a very sat' 
isfactory crop. It was planned to seed other plots at later 
dates, but the soil became so dry and hard that a satisfactory 
seed bed could not be prepared, and the project was aban­
doned. Figures 6 and 7 show the crop growing on plots 403a 
and 403b. The clover on 403a had some timothy mixed with 
it.
17
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F ig . 6. P l o t  403a. S e e d e d  A p r i l  25TH. M a n u r e  T r e a t m e n t .
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F ig . 8 . C r o p  Y ie l d s  f r o m  T h r e e  P l o t s . M a n u r e  T r e a t m e n t .
402b, seeded June 12th 2560 pounds; 403b, seeded May 15th 3280 pounds; 403a, seeded April 25th 4480 pounds
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t h e  e f f e c t  o f  s e e d  CARRIED b y  t h e  m a n u r e . ^
Manure may be beneficial in part in securing!
a  manured - r e ^ d e d ^ c l o v e ,  but. neverthe­
less, had some scattering 5 °v.l  ePmanure. This manure also 
came from seed carried by photograph of
p[otUw k !0F i . t6m0TheSeblurred streaks on the picture were
502b :ysheededWto 't l fa l f "  ^ c o n s id e r a b le  timothy
a“ d\lover5“ b^ m  them ed of Which evidently came from
the manure.
alsike clover.
There has recently been some inquiry from Iowa far™ers 
relative to the value of ^ t e ^ d b y  many farmers..
“  l o v e T t s T ^ U  “ tablishe^ place in Iowa as a crop 
which is peculiarly adapted to low wet land & M B B I
plots are given in Table 9.
Table 9. Crop Yields on the Alsike Clover Plots.
Crop
Alsike 
Alsike, oats
Treatment
o
Manure
O
Manure
O
Manure
Yield—Lbf I Yield Per Acre—Lbs.
39. 1560
6i.  n 2440
' 13. - f  ■= 520
73. . wfe 2920
2. Rfl 80
44. 1760
Plots 515 and 516 are located on the.till. It will be noted 
that the crop is much lighter on these plots 
of loess which received the same treatment:. V
tially located on the till and the yield on this plot also w
C°mC s l VM c a t e  that the alsike is better adapted to the
very marked benefit from the use of
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manure. Without exception the manured plots gave a much 
larger yield than the unmanured plots. The influence of the 
nurse crop is also worthy of note. In the case of the unma­
nured plots, the nurse crop caused the alsike to make practical­
ly a complete failure. Where manure was applied, the nurse 
crop did not injure the growth of the clover.
The crop on plot 514 made a perfect stand and had full 
possession of the land. The clover on this plot evidently pro­
duced a maximum crop. When we compare the yield 2 920 
pounds per acre, with the yield of red clover, 4,480 pounds oer 
acre the superiority of the latter crop is clearly proven Fig­
ure 9 shows the effect of soil treatment and of a nurse crop 
on the yield of alsike clover grown on loess.
SUGGESTIONS REGARDING THE GROWING OF CLOVER IN 
SOUTHERN IOW A.
J he results from these experiments in clover growing- in 
southern Iowa have a distinctly practical value. This fact is 
shown by a consideration of the condition of the clover crop 
ot the state m the spring and summer of 1906. , In that vear 
the editor of Wallaces’ Farmer published the following state­
ment regarding the clover crop:
" ‘‘ReplyinF ,to. a great many letters from different sections of the 
tr+v!-PrOC-aiming a .t? taI and Partial failure of timothy and clover 
n is spring we might say this is precisely what we expected and 
what we predicted m the -Farmer before a letter came. The rainfall 
has been short in April, May and June in nearly all the corn surplus 
states, except northern Iowa and Illinois. Where the nurse crop has 
been oats, and especially late oats, there,has not been sufficient water 
for the requirement of the oats and of the grass, and the grass being 
younger and weaker, has necessarily suffered.”
r . ,- .^ur F^^  summer of 1906 an effort was made to locate 
helds m Decatur county on which a satisfactory stand of clo­
ver had been secured. There may have been, and no doubt were 
some such fields in the county, but they were not found by the 
2 ne Partial staud of clover was located on the farm 
ot C. A Western, a graduate of the Iowa State College, who 
lives m Ringgold county just across the Decatur county line, 
this clover was on a small field of wheat. Mr. Western re­
ported that witff this exception clover was an entire failure in 
hlSin n ^ ^ 0r^00 '^. ip *s doubtless true that the clover seeded 
m 1906 was practically a failure in the section of the state in 
which the soil experiment field was located.- These significant 
facts regarding the clover crop emphasize the value of the 
results which were secured from the experimental plots.
fft should be noted in the first place, that a perfect stand 
of clover was secured on certain plots, notably those on which 
the clover was grown without a nurse crop. As far as is now 
known, the only perfect “ catch” of clover in the county was
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F ig . o. Y ie l d s  o f  A l s ik e  C l o v e r  o n  L o ess  So i l .
■  511, no treatment—-1560 pounds; plot 512, manure-2440 pounds ; plot 513, no treatment, nurse crop - 
pounds; plot 514, manure and nurse crop—2920 pounds.
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on th^e plots. There was an adequate supply of soil moisture 
se“ o“ a S  "  When *hiS Cr° P had fu!1 P0S-
The general practice in southern Iowa is to seed clover 
Wltiu aj  ^ursf  croP’ usually oats but sometimes wheat. This 
method is often successful when the season is very favorable 
especially with respect to the rainfall. However, on account 
of the rolling topography and the limited supply of humus, the 
soils of southern Iowa are unfavorably affected by drought 
more frequently and to a greater extent than the soils in the 
central and northern portions of the state. It is true that a 
drought does not occur every year but the farmer at seeding 
time has no knowledge relative to the characteristics of the 
season. For this reason the effect of a nurse crop on the stand 
and growth of clover should be studied carefully in both dry 
and wet seasons by the farmers of this section.
• it( sil°uld be noted that manure nearly doubled the
yield of clover on the experimental plots. The farmers of De­
catur and adjoining counties can solve the problem of success­
ful clover growing most easily by the use of manure. If only 
tons of manure are available on a farm of average size, this 
material should be applied to four or five acres of land which
T  S2 Ke f  ! ded T thr clover- The clover which is grown 
s!w i,d on1the farm and the manure used to fertilize
another field for clover. The combined effect of the clover and 
the manure will steadily improve the land. These soils are de­
ficient in nitrogen and humus.
There _are some tenant farmers, and some land owners 
a so, who for various reasons cannot successfully handle live 
stock, these men have a somewhat different problem from 
, 7  s a^i]dP?lnt of the clover crop. The experiments reported in 
this bulletin show that approximately a ton and one-half of 
clover per acre may be grown even in a very dry season with­
out an initial application of manure.
M B  in SGUthern Iowa who has little or no live 
stock should plow under for green manure the crop of clover 
which is grown the year following the season of seeding. The 
entire crop^should be plowed under in all cases where the soil 
is very deficient in nitrogen and humus. If the productive 
capacit/  ofr the soll has not been greatly reduced by improper 
methods of soil management, satisfactory results will be se­
cured by plowing under only the second growth.
There are many reasons why clover should be grown ex­
tensively in southern Iowa. The soils of this section of the 
state are deficient in nitrogen and organic matter; they tend 
to wash because of the rolling topography and the deficiency 
m humus; and they have been farmed for more than half a
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century under a system of soil management which has steadily 
reduced their productive capacity.
If 25 to 30 per cent of these soils which are in cultivation 
are made to grow clover and if this crop is handled as sug­
gested in the preceding paragraphs, many of the soil problems 
of the region will be solved in large measure. For instance, 
the farm yard manure or the green manure which is secured 
by feeding or plowing under the clover crop will increase the 
humus Supply of the soil and the store of available nitrogen. 
This acreage of clover will also insure a systematic rotation of 
crops and an increased yield of the money crops such as corn 
and wheat.
The experiments herein reported, indicate that clover may 
be grown successfully on the loess and till soils of southern 
Iowa. The relation of this crop to a successful agriculture 
in this region has been shown. The next step is to grow clo­
ver in a three or four year rotation on every farm. It is impos­
sible to estimate the worth of this method of soil management 
when measured in terms of increased crop and land values.
SUMMARY.
1. Clover is the most important legume now grown in 
Iowa for feeding purposes and for improving the productive 
capacity of soils.
2. Clover- is not grown as extensively as it should be. 
One of the chief factors which limits the production of this 
crop is the uncertainty of securing a stand, especially in dry 
seasons or on soils that are low in humus content.
3. Field investigations on clover growing on the loess 
and till soils of southern Iowa show conclusively that this crop 
may be grown successfully on these types of soil even in sea­
sons of comparatively light rainfall.
4. Green-house and field tests show that the loess and 
till in Decatur county are not acid. Therefore, applications 
of lime or of ground lime-stone are not required for the pro­
duction of legumes.
5. Clover when grown alone produced a yield from two 
to four times as great as when the clover was grown^with oats 
as a nurse crop. The probable explanation for this marked 
difference in the yield is that the oats robbed the young 
clover of moisture.
6. Manure applied to the soil at the rate of eight tons 
per acre was decidedly beneficial to the growth of clover. In 
one case the manure increased the yield of the crop from 2,800 
pounds per acre to 5,120 pounds.
7. Phosphorus, applied to the soil as steamed bone meal, 
nearly doubled the yield of clover. The steamed bone meal
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was applied at the rate of 200 pounds per acre and at a cost of 
approximately five dollars.
8. Potassium, applied to the soil as potassium sulphate 
and at the rate of 200 pounds per acre, did not increase the 
clover crop. Neither did this element of plant food prove ben­
eficial when used in combination with phosphorus.
9. Nitrogen, applied to the soil as dried blood in com­
bination with phosphorus and potassium, produced an in­
crease of 1,800 pounds of clover hay per acre over that grown 
with the minerals without dried blood. However, the nitro­
gen should not be purchased in commercial fertilizing mate­
rials but should be secured in farm yard manure or in green 
manures.
10. Plot experiments show that there is practically no 
difference in the relation of the loess and till soils of southern 
Iowa to the production of red clover.
11. Observations indicate that clover seed may be car­
ried to the field by manure in such quantities as to improve the 
stand of clover.
12. Alsike clover is well adapted to the soils under in­
vestigation. However, this crop produced approximately only 
one-half as much hay as red clover.
13. The “ catch” of clover in general was a failure in De­
catur county in 1906, due in large measure to the deficiency 
in the rainfall during the early part of the season.
14. Clover should be grown extensively in southern 
Iowa for the following reasons:
a. The soils of this section of the state are deficient in nitrogen 
and organic matter.
b. These soils tend to wash because they lack humus.
c. Clover fits into a rotation in this section better than arty other 
legume.
I
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